
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

34
1 

54
1

A
2

��&��
�������
�
(11) EP 2 341 541 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
06.07.2011 Bulletin 2011/27

(21) Application number: 10187111.9

(22) Date of filing: 11.10.2010

(51) Int Cl.:
H01L 27/146 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 31.12.2009 TW 098146153

(71) Applicant: Kingpak Technology Inc.
Hsin chu hsien (TW)

(72) Inventors:  
• Tu, Hsiu-Wen

Hsin-Chu Hsien (TW)

• Hsin, Chung-Hsien
Hsin-Chu Hsien (TW)

• Chuang, Chun-Hua
Hsin-Chu Hsien (TW)

• Kuo, Ren-Long
Hsin-Chu Hsien (TW)

• Lin, Chin-Fu
Hsin-Chu Hsien (TW)

• Shiao, Young-Houng
Hsin-Chu Hsien (TW)

(74) Representative: Lang, Christian et al
LangRaible GbR 
Patent- und Rechtsanwälte 
Rosenheimerstrasse 139
81671 München (DE)

(54) Image sensor packaging structure with predetermined focal length

(57) An image sensor packaging structure with a pre-
determined focal length is provided. The image sensor
packaging structure includes a substrate (10), a chip (20),
an optical assembly (30), and an encapsulation com-
pound (50). The chip (20) has a sensitization area (221)
and is coupled to the substrate (10). Conductive contacts
(111) on the substrate (10) are electrically connected with
conductive contacts (23) around the sensitization area
(221). The optical assembly (30) has the predetermined

focal length and is disposed above the chip (20) so as to
form an air cavity (31) between the optical assembly (30)
and the sensitization area (221) of the chip (20). The
encapsulation compound (50) is formed on the substrate
(10) to surround the chip (20) and the optical assembly
(30). With the above stated structure, not only the focus
adjusting procedure can be dispensed with, but also the
image sensor packaging structure can be manufactured
by a molding or dispensing process.
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Description

Field of the Invention

[0001] The present invention relates to an image sen-
sor packaging structure and, more particularly, to an im-
age sensor packaging structure having a predetermined
focal length and equipped with an optical assembly which
is assembled, tested, and calibrated in advance.

Background of the Invention

[0002] Image sensors are configured to receive light
in the surrounding space and convert-optical signals into
electrical signals and are therefore widely used as a key
component in a variety of photoelectric products. A con-
ventional image sensor packaging structure is typically
made in the following manner. An image sensor chip is
disposed on a substrate and electrically connected there-
to by conductive wires. Then, a light-transparent lid or a
lens set is provided above the image sensor chip such
that light passing through the light-transparent lid or the
lens set can be captured by the image sensor chip. After
packaging, the resultant image sensor packaging struc-
ture is ready for use by a system manufacturer. For ex-
ample the image sensor packaging structure can be in-
tegrated into an external device, such as a printed circuit
board, and applied to a digital still camera (DSC), a digital
video recorder (DV), a surveillance device, a cell phone,
an image sensor module for vehicles, and many other
electronic products.
[0003] In order to satisfy consumers’ demands of elec-
tronic products, manufacturers have spared no effort in
downsizing the image sensor packaging structure and
simplifying its packaging process. For instance, referring
to FIG. 1 for an image sensor packaging structure dis-
closed by US Patent No. 6,972,497, which is entitled "Op-
tical Semiconductor Device and Method of Manufacture"
and granted on December 6, 2005, a sensor chip 1 is
provided with conductive wires 2 for electrically connect-
ing the sensor chip 1 to an underlying substrate or carrier.
Then, a supporting member 3 is provided above the sen-
sor chip 1, and a dam 4 is formed around and at some
distance from the sensor chip 1. Afterwards, a polymer
encapsulation 5, made of epoxy for example, is used to
embed the conductive wires 2, before a lens holder 6 is
provided on the supporting member 3.
[0004] The image sensor packaging structure of the
above-cited US patent has the following drawbacks. First
of all, the manufacturing method is complicated. Second-
ly, the supporting member 3 incurs high production costs
and material costs. Thirdly, the polymer encapsulation 5
has high material costs and low productivity. Fourthly,
the assembly tolerances between the sensor chip 1 and
the supporting member 3 and between the supporting
member 3 and the lens holder 6 are so large that it is
structurally difficult to provide a predetermined focal
length. More specifically, the optical assembly tends not

to focus on the sensitization area of the image sensor
but to cause an out-of-focus phenomenon. Last but not
least, since each image sensor must be tested and cal-
ibrated individually, the time and costs required for the
entire manufacturing process are increased. As a result,
the cycle time of the manufacturing process cannot be
effectively shortened, which in turn hinders improvement
in throughput per time unit.

Summary of the Invention

[0005] It is an object of the present invention to provide
an image sensor packaging structure with a predeter-
mined focal length, wherein an optical assembly is as-
sembled and tested in advance to provide the predeter-
mined focal length. The optical assembly can then focus
on a sensitization area of the image sensor more readily,
thus preventing the out-of-focus phenomenon which may
otherwise result from the unduly large mechanical as-
sembly tolerances in the prior art.
[0006] It is another object of the present invention to
provide an image sensor packaging structure with a pre-
determined focal length, wherein an optical assembly is
assembled and tested in advance, so a focus adjusting
procedure can be dispensed with. As the manufacturing
process is simplified, the time and costs of the manufac-
turing process are both reduced.
[0007] It is still another object of the present invention
to provide an image sensor packaging structure with a
predetermined focal length, wherein the image sensor
packaging structure can be made by a molding process.
Thus, the cycle time of the manufacturing process can
be significantly shortened to increase the throughput per
time unit.
[0008] It is yet another object of the present invention
to provide an image sensor packaging structure with a
predetermined focal length, wherein the image sensor
packaging structure can be made by a molding process
and is hence suitable for batch-type mass-production,
which helps to reduce production costs.
[0009] To achieve the foregoing objects, the present
invention provides an image sensor packaging structure
with a predetermined focal length, wherein the image
sensor packaging structure includes a substrate, a chip,
an optical assembly, and an encapsulation compound.
The substrate has a supporting surface and a bottom
surface, wherein the supporting surface is formed with a
plurality of first conductive contacts. The chip has a first
surface coupled to the supporting surface of the substrate
and a second surface having a sensitization area. The
chip further includes a plurality of second conductive con-
tacts arranged around the sensitization area and electri-
cally connected to the first conductive contacts of the
substrate. The optical assembly is coupled to the second
surface of the chip and disposed above the sensitization
area of the chip so as to cover the sensitization area and
thereby form an air cavity. In addition, the optical assem-
bly has a predetermined focal length. The encapsulation
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compound is formed to surround the chip and the optical
assembly.
[0010] Implementation of the present invention at least
involves the following inventive steps:

1. According to the present invention, the pressure
applied during a molding process is conveyed to the
assembled and tested optical assembly to produce
a leveling effect. Thus, the inclination of the optical
assembly relative to the chip is reduced to ensure
that the optical focal length is precisely positioned
on the sensitization area.

2. The optical assembly is assembled and tested be-
forehand. Therefore, an otherwise necessary focus
adjusting procedure can be spared to simplify the
manufacturing process of the image sensor packag-
ing structure.

3. The image sensor packaging structure can be
made by a molding process, thereby shortening the
cycle time of the manufacturing process and enhanc-
ing the throughput per time unit. Consequently, the
time and costs of the manufacturing process are re-
duced.

4. As the image sensor packaging structure can be
formed by a molding process, batch-type mass-pro-
duction is applicable to cut the production costs of
the image sensor packaging structure.

5. The image sensor packaging structure is light-
weight and compact, thus meeting the demands of
handheld products nowadays.

[0011] The features and advantages of the present in-
vention are detailed hereinafter with reference to the pre-
ferred embodiments. The detailed description is intended
to enable a person skilled in the art to gain insight into
the technical contents disclosed herein and implement
the present invention accordingly. In particular, a person
skilled in the art can easily understand the objects and
advantages of the present invention by referring to the
disclosure of the specification, the claims, and the ac-
companying drawings.

Brief Description of the Drawings

[0012]

FIG. 1 is a sectional view of a conventional image
sensor packaging structure.
FIG. 2 is a sectional view of an image sensor pack-
aging structure with a predetermined focal length ac-
cording to a first embodiment of the present inven-
tion.
FIG. 3 is a partial enlarged view of FIG. 2.
FIG. 4 is a sectional view of an image sensor pack-

aging structure with a predetermined focal length ac-
cording to a second embodiment of the present in-
vention.
FIG. 5 is a sectional view of an image sensor pack-
aging structure with a predetermined focal length ac-
cording to a third embodiment of the present inven-
tion.
FIG. 6 is a partial enlarged view of FIG. 5.
FIG. 7 is a sectional view of an image sensor pack-
aging structure with a predetermined focal length ac-
cording to a fourth embodiment of the present inven-
tion.
FIG. 8 is a partial enlarged view of FIG. 7.
FIG. 9 is a sectional view of an image sensor pack-
aging structure with a predetermined focal length ac-
cording to a fifth embodiment of the present inven-
tion.
FIG. 10 is a partial enlarged view of FIG. 9.
FIG. 11A to FIG. 11D are sectional views of image
sensor packaging structures with a predetermined
focal length according to the present invention,
wherein encapsulation compounds are formed on
their respective substrates by a dispensing process.

Detailed Description of the Invention

[0013] Referring to FIG. 2 and FIG. 3, an image sensor
packaging structure with a predetermined focal length
according to a first embodiment of the present invention
includes a substrate 10, a chip 20, an optical assembly
30, and an encapsulation compound 50. The encapsu-
lation compound 50 is formed on the substrate 10 by a
dispensing process so as to surround the chip 20 and
the optical assembly 30. Alternatively, the image sensor
packaging structure additionally includes at least one
dam 40 provided around the perimeter of a top surface
of the optical assembly 30, and the encapsulation com-
pound 50 is formed on the substrate 10 by a molding
process so as to surround the chip 20, the optical assem-
bly 30, and the at least one dam 40.
[0014] The following paragraphs are dedicated to em-
bodiments which are provided with the at least one dam
40 that allows the encapsulation compound 50 to be
formed by molding process. Embodiments in which the
encapsulation compound 50 is formed by a dispensing
process are described further below.
[0015] As shown in FIG. 2, the substrate 10 is a circui-
tized substrate and has a supporting surface 11 and a
bottom surface 12. A plurality of first conductive contacts
111 are formed on the supporting surface 11.
[0016] The chip 20 is a complementary metal oxide
semiconductor (CMOS) image sensor chip or a charge-
coupled device (CCD). The chip 20 has a first surface 21
and a second surface 22, wherein the first surface 21 is
coupled to the supporting surface 11 of the substrate 10.
The coupling between the chip 20 and the supporting
surface 11 can be achieved by bonding or any other
means. The second surface 22 of the chip 20 has a sen-
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sitization area 221 and is provided with a plurality of sec-
ond conductive contacts 23, wherein the sensitization
area 221 is composed of a plurality of photosensitive el-
ements. The second conductive contacts 23 are ar-
ranged around the sensitization area 221 and electrically
connected to the first conductive contacts 111 on the
substrate 10 by wire bonding with conductive wires 60.
[0017] The optical assembly 30 is coupled to the sec-
ond surface 22 of the chip 20 and located above the sen-
sitization area 221 of the chip 20 so as to cover the sen-
sitization area 221 and form an air cavity 31. The optical
assembly 30 is assembled and tested in advance. As
shown in FIG. 4, while the optical assembly 30 includes
a lens, the optical assembly 30 further has a predeter-
mined focal length.
[0018] As shown in FIG. 2 and FIG. 3, the dam 40 is
provided around the perimeter of the top surface of the
optical assembly 30, thus forming a closed structure on
the top surface of the optical assembly 30. The dam 40
is made of epoxy or a film. More specifically, the epoxy
or film is provided at a predetermined position and then
cured or semi-cured by ultraviolet radiation or baking.
Thus, the dam 40 maintains adequate resilience and can
be deformed slightly during a subsequent molding proc-
ess so as to absorb the mold-closing pressure from an
upper mold section and block the encapsulation com-
pound 50 outside the dam 40.
[0019] After the dam 40 is formed, the semi-product of
the image sensor packaging structure is put in a mold
(not shown) which includes an upper mold section and
a lower mold section. The lower mold section is config-
ured to support and contact with the bottom surface 12
of the substrate 10 while the side wall of the upper mold
section is placed on the supporting surface 11 of the sub-
strate 10 such that the supporting surface 11 and the
bottom surface 12 of the substrate 10 are clamped be-
tween the upper and lower mold sections. In addition,
the upper mold section has an inner upper surface which
is formed as a flat surface and contacts with a top surface
of the dam 40. Thus, the upper and lower mold sections
jointly form a mold cavity therebetween.
[0020] Finally, the encapsulation compound 50 is filled
into the mold cavity and formed on the substrate 10 by
molding process. As a result, the encapsulation com-
pound 50 embeds the conductive wires 60 and surrounds
the chip 20, the optical assembly 30, and the dam 40.
Since the dam 40, together with the optical assembly 30
and the upper mold section, forms a barrier wall, the en-
capsulation compound 50 is blocked outside the dam 40
and the barrier wall can prevent the encapsulation com-
pound 50 from overflowing to the optical assembly 30.
[0021] Referring to FIG. 2 in conjunction with FIG. 3,
the optical assembly 30 includes a first supporting frame
32 and a first light-transparent lid 33. The first supporting
frame 32 has a third surface 321 and a fourth surface
322. The third surface 321 of the first supporting frame
32 is coupled to the second surface 22 of the chip 20
between the sensitization area 221 and the second con-

ductive contacts 23. In addition, a first opening 323 is
defined in the first supporting frame 32 and corresponds
in position to the sensitization area 221. On the other
hand, the first light-transparent lid 33 has a fifth surface
331 and a sixth surface 332, wherein the fifth surface 331
is coupled to the fourth surface 322 of the first supporting
frame 32. The dam 40 is provided around the perimeter
of the sixth surface 332 of the first light-transparent lid 33.
[0022] As shown in FIG. 2, the present embodiment
further includes a plurality of solder balls 130 provided
on the bottom surface 12 of the substrate 10. The solder
balls 130 are electrically connected to the first conductive
contacts 111 via a circuit structure in the substrate 10,
thus allowing electrical connection between the image
sensor packaging structure and other circuit devices.
[0023] Referring to FIG. 4, an image sensor packaging
structure with a predetermined focal length according to
a second embodiment of the present invention further
includes a first lens 70 and a second lens 71. The first
lens 70 and the second lens 71 are coupled to the fifth
surface 331 and the sixth surface 332 of the first light-
transparent lid 33, respectively. At least one of the first
lens 70 and the second lens 71 is an aspherical lens, and
each of the first lens 70 and the second lens 71 can be
a spherical lens or an aspherical lens. Moreover, an in-
frared filter layer 80 is provided between the second lens
71 and the sixth surface 332 of the first light-transparent
lid 33, and a first light-shielding layer 90 can be further
provided on the infrared filter layer 80. The first light-
shielding layer 90 is formed with a first window 100 cor-
responding in position to the second lens 71.
[0024] Alternatively, the infrared filter layer 80 is pro-
vided between the first lens 70 and the fifth surface 331
of the first light-transparent lid 33 (not shown), rather than
between the second lens 71 and the sixth surface 332
of the first light-transparent lid 33. However, regardless
of where the infrared filter layer 80 is located, there can
only be one single-sided infrared filter layer 80. While the
infrared filter layer 80 is provided between the first lens
70 and the fifth surface 331, the first light-shielding layer
90 can be provided on the infrared filter layer 80. In this
case, the first window 100 of the first light-shielding layer
90 corresponds in position to the first lens 70. As shown
in FIG. 4, the second embodiment further includes a plu-
rality of solder pads 140 provided around the perimeter
of the bottom surface 12 of the substrate 10 or arranged
in an array (not shown). The solder pads 140 are elec-
trically connected to the first conductive contacts 111 via
the circuit structure in the substrate 10.
[0025] Referring to FIG. 5 and FIG. 6, in a third em-
bodiment, the optical assembly 30 includes a second
supporting frame 34, a second light-transparent lid 35, a
third lens 72, and a fourth lens 73, in addition to the first
supporting frame 32, the first light-transparent lid 33, the
first lens 70, and the second lens 71. The second sup-
porting frame 34 has a seventh surface 341 and an eighth
surface 342, wherein the seventh surface 341 is coupled
to the sixth surface 332 of the first light-transparent lid
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33. Furthermore, the second supporting frame 34 defines
therein a second opening 343 that corresponds in posi-
tion to the first opening 323 of the first supporting frame
32. The first lens 70, the second lens 71, the third lens
72, and the fourth lens 73 can be either spherical or as-
pherical lenses, but at least one of them must be an as-
pherical lens.
[0026] The second light-transparent lid 35 has a ninth
surface 351 and a tenth surface 352, wherein the ninth
surface 351 is coupled to the eighth surface 342 of the
second supporting frame 34. Besides, the third lens 72
is coupled to the ninth surface 351 of the second light-
transparent lid 35 while the fourth lens 73 is coupled to
the tenth surface 352 of the second light-transparent lid
35. Moreover, an infrared filter layer 80 is provided be-
tween the fourth lens 73 and the tenth surface 352, and
a second light-shielding layer 91 can be further provided
on the infrared filter layer 80, wherein the second light-
shielding layer 91 is formed with a second window 101
that corresponds in position to the fourth lens 73.
[0027] The dam 40 is formed around the perimeter of
the tenth surface 352. While the infrared filter layer 80
and /or the second light-shielding layer 91 is provided on
the tenth surface 352, the dam 40 can be formed on the
infrared filter layer 80 (not shown) or the second light-
shielding layer 91 (as shown in FIG. 5 and FIG. 6). Alter-
natively, like the second embodiment, the third embodi-
ment may be configured in such a way that the infrared
filter layer 80 is provided between the third lens 72 and
the ninth surface 351 while the second light-shielding lay-
er 91 is provided on the infrared filter layer 80. Moreover,
the second window 101 of the second light-shielding lay-
er 91 corresponds in position to the third lens 72. In an-
other alternative, the second light-shielding layer 91 is
provided around the perimeter of the tenth surface 352,
wherein the second window 101 of the second light-
shielding layer 91 corresponds in position to the fourth
lens 73.
[0028] In a fourth embodiment of the present invention
as shown in FIG. 7 and FIG. 8, the optical assembly 30
includes a lens barrel 150, at least one third light-trans-
parent lid 36, and at least two fifth lenses 74. The lens
barrel 150 has a bottom surface 151 and a top surface
152, wherein the bottom surface 151 is coupled to the
second surface 22 of the chip 20 between the sensitiza-
tion area 221 and the second conductive contacts 23. In
addition, the dam 40 is formed around a perimeter of the
top surface 152 of the lens barrel 150.
[0029] The third light-transparent lids 36 are fixedly
provided in the lens barrel 150. Each third light-transpar-
ent lid 36 has an eleventh surface 361 and a twelfth sur-
face 362. The fifth lenses 74 are coupled to the eleventh
surfaces 361 and the twelfth surfaces 362, respectively.
An infrared filter layer 80 is provided between one of the
fifth lenses 74 and the corresponding twelfth surface 362.
Alternatively, as in the previous embodiments, the infra-
red filter layer 80 is provided between one of the fifth
lenses 74 and the corresponding eleventh surface 361

(not shown), rather than between one of the fifth lenses
74 and the corresponding twelfth surface 362. However,
no matter where the infrared filter layer 80 is located,
there can only be one single-sided infrared filter layer 80.
[0030] Referring to FIG. 9 and FIG. 10, in a fifth em-
bodiment, the optical assembly 30 includes a fourth light-
transparent lid 37, a third supporting frame 38, a fifth
light-transparent lid 39, a sixth lens 75, and a seventh
lens 76. The fourth light-transparent lid 37 has a thirteenth
surface 371 and a fourteenth surface 372. The fourth
light-transparent lid 37 is peripherally coupled to the sec-
ond surface 22 of the chip 20 via the thirteenth surface
371 and an adhesive layer 120, wherein the adhesive
layer 120 is located between the sensitization area 221
and the second conductive contacts 23. Further, an in-
frared filter layer 80 is provided on the thirteenth surface
371.
[0031] The third supporting frame 38 has a fifteenth
surface 381 and a sixteenth surface 382, wherein the
fifteenth surface 381 is coupled to the fourteenth surface
372. Also, the third supporting frame 38 defines therein
a third opening 383 that corresponds in position to the
sensitization area 221 of the chip 20. Moreover, the dam
40 is formed around a perimeter of the sixteenth surface
382. The fifth light-transparent lid 39, which has a sev-
enteenth surface 391 and an eighteenth surface 392, is
fixedly provided in the third opening 383 and fixed to the
third supporting frame 38. As shown in FIG. 9 and FIG.
10, the sixth lens 75 is coupled to the seventeenth surface
391 while the seventh lens 76 is coupled to the eighteenth
surface 392. Furthermore, a third light-shielding layer 92
is provided on the eighteenth surface 392 and formed
with a third window 102 that corresponds in position to
the seventh lens 76.
[0032] It can be known from the description of the fore-
going embodiments that the optical assembly 30 is as-
sembled and tested in advance and therefore does not
require a focus adjusting procedure. In consequence, the
manufacturing process is simplified, and the costs of
equipment, man power, and materials are substantially
reduced. Apart from that, the encapsulation compound
50 can be formed by transfer molding regardless of the
configuration of the image sensor packaging structure,
thus significantly shortening the cycle time of the manu-
facturing process and increasing the throughput per time
unit while lowering related costs indirectly.
[0033] Additionally, as the encapsulation compound
50 is formed with a mold during transfer molding, it is
necessary to subject the mold to a certain pressure. The
dam 40, which is provided between the mold and the
optical assembly 30 and stays adequately resilient, not
only functions as a buffer between the mold and the op-
tical assembly 30 to prevent the optical assembly 30 from
damage, but also conveys the pressure to the assembled
and tested optical assembly 30, thus providing a leveling
effect, by which the inclination of the optical assembly 30
relative to the chip 20 is reduced. In consequence, the
optical focal length of the optical assembly 30 is then
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more readily positioned on the sensitization area 221of
the chip 20.
[0034] Even more advantageously, the dam 40 provid-
ed around the perimeter of the top surface of the optical
assembly 30 serves as a barrier wall between the optical
assembly 30 and the upper mold section. Due to the dam
40, the encapsulation compound 50 is blocked outside
the optical assembly 30 and keeps the encapsulation
compound 50 from overflowing to the optical assembly
30. Further, as the upper mold section is in direct and
close contact with the dam 40, the upper mold section
does not make direct contact with the optical assembly
30 and is therefore prevented from damaging or causing
surface contamination to the optical assembly 30.
[0035] In addition to being formed by molding process,
the encapsulation compound 50 may also be formed on
the substrate 10 by a dispensing process. When the dis-
pensing process is adopted, it is no longer necessary to
provide the at least one dam 40 on the optical assembly
30, and yet the optical assembly 30 may still take on the
various aspects described above. As shown in FIGS. 11A
through 11D, the encapsulation compounds 50 are
formed on their respective substrates 10 by a dispensing
process without any dam 40 on the optical assemblies
30. Consequently, the overall heights of the image sensor
packaging structures are reduced to effectively downsize
the image sensor packaging structures.
[0036] The foregoing embodiments are illustrative of
the characteristics of the present invention so as to en-
able a person skilled in the art to understand the contents
disclosed herein and implement the present invention
accordingly. The embodiments, however, are not intend-
ed to restrict the scope of the present invention, which is
defined only by the appended claims. Hence, all equiv-
alent modifications and changes which do no depart from
the spirit of the present invention should be encom-
passed by the claims.

Claims

1. An image sensor packaging structure with a prede-
termined focal length, comprising:

a substrate (10) having a supporting surface (11)
and a bottom surface (12), the
supporting surface (11) being formed with a plu-
rality of first conductive contacts (111);
a chip (20) having a first surface (21) coupled to
the supporting surface (11) of the
substrate (10) and a second surface (22) having
a sensitization area (221), the chip (20) further
comprising a plurality of second conductive con-
tacts (23) which are arranged around the sensi-
tization area (221) and are electrically connect-
ed to the first conductive contacts (111) of the
substrate (10);
an optical assembly (30) coupled to the second

surface (22) of the chip (20) and
disposed above the sensitization area (221) of
the chip (20) so as to cover the sensitization area
(221) and thus form an air cavity (31), the optical
assembly (30) having a predetermined focal
length; and
an encapsulation compound (50) formed to sur-
round the chip (20) and the optical
assembly (30).

2. The image sensor packaging structure of claim 1,
wherein the chip (20) is a complementary metal ox-
ide semiconductor (CMOS) image sensor chip or a
charge-coupled device (CCD).

3. The image sensor packaging structure of claim 1,
wherein the sensitization area (221) is composed of
a plurality of photosensitive elements.

4. The image sensor packaging structure of claim 1,
further comprising at least one dam (40) provided
around a perimeter of a top surface of the optical
assembly (30), wherein the encapsulation com-
pound (50) is formed on the substrate (10) by mold-
ing process, so as to surround the chip (20), the op-
tical assembly (30), and the at least one dam (40).

5. The image sensor packaging structure of claim 4,
wherein the optical assembly (30) comprises:

a first supporting frame (32) having a third sur-
face (321) and a fourth surface (322),
the third surface (321) being coupled to the sec-
ond surface (22) of the chip (20) between the
sensitization area (221) and the second conduc-
tive contacts (23) of the chip (20), the first sup-
porting frame (32) defining therein a first opening
(323) corresponding in position to the sensitiza-
tion area (221); and
a first light-transparent lid (33) having a fifth sur-
face (331) and a sixth surface (332),
the fifth surface (331) being coupled to the fourth
surface (322), wherein the at least one dam (40)
is provided around a perimeter of the sixth sur-
face (332).

6. The image sensor packaging structure of claim 5,
further comprising: a first lens (70) coupled to the
fifth surface (331) of the first light-transparent lid (33);
and a second lens (71) coupled to the sixth surface
(332) of the first light-transparent lid (33).

7. The image sensor packaging structure of claim 6,
wherein at least one of the first lens (70) and the
second lens (71) is an aspherical lens.

8. The image sensor packaging structure of claim 6,
wherein the first lens (70) is a spherical lens or an
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aspherical lens.

9. The image sensor packaging structure of claim 6,
wherein the second lens (71) is a spherical lens or
an aspherical lens.

10. The image sensor packaging structure of claim 4,
wherein the optical assembly (30) comprises:

a first supporting frame (32) having a third sur-
face (321) and a fourth surface (322),
the third surface (321) being coupled to the sec-
ond surface (22) of the chip (20) between the
sensitization area (221) and the second conduc-
tive contacts (23), the first supporting frame (32)
defining therein a first opening (323) corre-
sponding in position to the sensitization area
(221);
a first light-transparent lid (33) having a fifth sur-
face (331) and a sixth surface (332),
the fifth surface (331) being coupled to the fourth
surface (322);
a first lens (70) coupled to the fifth surface (331);
a second lens (71) coupled to the sixth surface
(332);
a second supporting frame (34) having a sev-
enth surface (341) and an eighth surface (342),
the seventh surface (341) being coupled to the
sixth surface (332), the second supporting frame
(34) defining therein a second opening (343)
corresponding in position to the first opening
(323);
a second light-transparent lid (35) having a ninth
surface (351) and a tenth surface (352), the ninth
surface (351) being coupled to the eighth sur-
face (342);
a third lens (72) coupled to the ninth surface
(351); and
a fourth lens (73) coupled to the tenth surface
(352), wherein the at least one dam (40)
is provided around a perimeter of the tenth sur-
face (352).

11. The image sensor packaging structure of claim 4,
wherein the optical assembly (30) comprises:

a lens barrel (150) having a bottom surface (151)
and a top surface (152), the bottom
surface (151) being coupled to the second sur-
face (22) of the chip (20) between the sensitiza-
tion area (221) and the second conductive con-
tacts (23), wherein the at least one dam (40) is
provided around a perimeter of the top surface
(152);
at least one third light-transparent lid (36) fixedly
provided in the lens barrel (150),
each said third light-transparent lid (36) having
an eleventh surface (361) and a twelfth surface

(362); and
at least two fifth lenses (74) coupled to the elev-
enth surface (361) and the twelfth
surface (362) of a said third light-transparent lid
(36), respectively.

12. The image sensor packaging structure of claim 4,
wherein the optical assembly (30) comprises:

a fourth light-transparent lid (37) having a thir-
teenth surface (371) and a fourteenth
surface (372), the fourth light-transparent lid
(37) being peripherally coupled to the second
surface (22) of the chip (20) via the thirteenth
surface (371) and an adhesive layer (120), the
adhesive layer (120) being provided between
the sensitization area (221) and the second con-
ductive contacts (23);
a third supporting frame (38) having a fifteenth
surface (381) and a sixteenth surface (382), the
fifteenth surface (381) being coupled to the four-
teenth surface (372), the third supporting frame
(38) defining therein a third opening (383) cor-
responding in position to the sensitization area
(221), wherein the at least one dam (40) is pro-
vided around a perimeter of the sixteenth sur-
face (382);
a fifth light-transparent lid (39) fixedly provided
in the third opening (383), fixed to
the third supporting frame (38), and having a
seventeenth surface (391) and an eighteenth
surface (392);
a sixth lens (75) coupled to the seventeenth sur-
face (391); and
a seventh lens (76) coupled to the eighteenth
surface (392).

13. The image sensor packaging structure of claim 4,
wherein the at least one dam (40) is made of epoxy
or a film.

14. The image sensor packaging structure of claim 1,
wherein the encapsulation compound (50) is formed
on the substrate (10) by dispensing, so as to sur-
round the chip (20) and the optical assembly (30).

15. The image sensor packaging structure of claim 1,
wherein the optical assembly (30) comprises:

a first supporting frame (32) having a third sur-
face (321) and a fourth surface (322),
the third surface (321) being coupled to the sec-
ond surface (22) of the chip (20) between the
sensitization area (221) and the second conduc-
tive contacts (23) of the chip (20), the first sup-
porting frame (32) defining therein a first opening
(323) corresponding in position to the sensitiza-
tion area (221); and
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a first light-transparent lid (33) having a fifth sur-
face (331) and a sixth surface (332),
the fifth surface (331) being coupled to the fourth
surface (322).

16. The image sensor packaging structure of claim 15,
further comprising: a first lens (70) coupled to the
fifth surface (331) of the first light-transparent lid (33);
and a second lens (71) coupled to the sixth surface
(332) of the first light-transparent lid (33).

17. The image sensor packaging structure of claim 16,
wherein at least one of the first lens (70) and the
second lens (71) is an aspherical lens.

18. The image sensor packaging structure of claim 16,
wherein the first lens (70) is a spherical lens or an
aspherical lens.

19. The image sensor packaging structure of claim 16,
wherein the second lens (71) is a spherical lens or
an aspherical lens.

20. The image sensor packaging structure of claim 1,
wherein the optical assembly (30) comprises:

a first supporting frame (32) having a third sur-
face (321) and a fourth surface (322),
the third surface (321) being coupled to the sec-
ond surface (22) of the chip (20) between the
sensitization area (221) and the second conduc-
tive contacts (23), the first supporting frame (32)
defining therein a first opening (323) corre-
sponding in position to the sensitization area
(221);
a first light-transparent lid (33) having a fifth sur-
face (331) and a sixth surface (332),
the fifth surface (331) being coupled to the fourth
surface (322);
a first lens (70) coupled to the fifth surface (331);
a second lens (71) coupled to the sixth surface
(332);
a second supporting frame (34) having a sev-
enth surface (341) and an eighth surface (342),
the seventh surface (341) being coupled to the
sixth surface (332), the second supporting frame
(34) defining therein a second opening (343)
corresponding in position to the first opening
(323);
a second light-transparent lid (35) having a ninth
surface (351) and a tenth surface (352), the ninth
surface (351) being coupled to the eighth sur-
face (342);
a third lens (72) coupled to the ninth surface
(351); and
a fourth lens (73) coupled to the tenth surface
(352).

21. The image sensor packaging structure of claim 1,
wherein the optical assembly (30) comprises:

a lens barrel (150) having a bottom surface (151)
and a top surface (152), the bottom
surface (151) being coupled to the second sur-
face (22) of the chip (20) between the sensitiza-
tion area (221) and the second conductive con-
tacts (23);
at least one third light-transparent lid (36) fixedly
provided in the lens barrel (150),
each said third light-transparent lid (36) having
an eleventh surface (361) and a twelfth surface
(362); and
at least two fifth lenses (74) coupled to the elev-
enth surface (361) and the twelfth
surface (362) of a said third light-transparent lid
(36), respectively.

22. The image sensor packaging structure of claim 1,
wherein the optical assembly (30) comprises:

a fourth light-transparent lid (37) having a thir-
teenth surface (371) and a fourteenth
surface (372), the fourth light-transparent lid
(37) peripherally coupled to the second surface
(22) of the chip (20) via the thirteenth surface
(371) and an adhesive layer (120), the adhesive
layer (120) being provided between the sensiti-
zation area (221) and the second conductive
contacts (23);
a third supporting frame (38) having a fifteenth
surface (381) and a sixteenth surface (382), the
fifteenth surface (381) being coupled to the four-
teenth surface (372), the third supporting frame
(38) defining therein a third opening (383) cor-
responding in position to the sensitization area
(221);
a fifth light-transparent lid (39) fixedly provided
in the third opening (383), fixed to
the third supporting frame (38), and having a
seventeenth surface (391) and an eighteenth
surface (392);
a sixth lens (75) coupled to the seventeenth sur-
face (391); and
a seventh lens (76) coupled to the eighteenth
surface (392).
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